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This is an initial summary of the findings 
from 3 studies which have been carried out 
during the past 5 years. Two have been com- 
pleted ; the third is still in progress. Twenty- 
four investigators from the fields of internal 
medicine, psychiatry, psychology, sociology, 
cultural anthropology, and medical statistics 
have taken part in these investigations with 
the technical assistance of 8 others. The 3 
population groups which have been studied 
provided a total of 2924 individuals upon 
which the general conclusions are based. 

These studies were designed to investigate 
the influence which man’s relation to his 
social environment has upon his health. They 
are based upon the premise that in a group of 
people unselected with regard to health, and 
essentially equal with regard to the various 
factors known to affect health, each indi- 
vidual’s relation to his own life situation is an 
outstanding variable. In such a group, a 
study of the relationship between this varia- 
ble and the state of health of the individual 
members is facilitated. It is not possible, of 
course, to obtain any group of human beings 
which is literally homogeneous with regard to 
all of the various factors which may affect 
the health of its members. One can, however, 
find groups which closely approach homo- 
geneity with regard to the major factors, 
and in which the minor and unrecognized 
factors are presumably scattered at random, 
thus minimizing the influence of these vari- 
ables as compared to the variable under 
study. 


1 Read at the 112th annual meeting of The Ameri- 
can Psychiatric Association, Chicago, IIl., April 30- 
May 4, 1956. 

2 From the Study Program in Human Health and 
the Ecology of Man of the Departments of Medicine 
and Psychiatry, New York Hospital—Cornell Medi- 
cal Center, New York, N. Y. 
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Among the major factors that are known 
to have an effect upon the health of humans 
are age, sex, genetic inheritance, constitution, 
the effects of previous disease processes, cul- 
tural background, socio-economic status 
(with all that this implies in terms of diet, 
housing, etc.), occupation, the general physi- 
cal environment, and the opportunities for 
encountering the external causative agents 
relevant to disease. We have studied 3 
groups, each quite different from the other 2, 
and each remarkably homogeneous with re- 
gard to most of these factors. The genetic 
inheritance and constitution of individual 
members, of course, cannot be controlled ; but 
the effect of this and other variables can be 
assessed to some extent by a consideration of 
the individual case material, as will be de- 
scribed later. 

The characteristics of these 3 groups are 
outlined in Table 1. There were independent 
and complete records of all the periods of 
disability, and of the nature of all illnesses, 
which had occurred in the adult lives of the 
members of the two American groups, both 
of which were employed by a corporation 
that kept meticulous records of its employees’ 
health and attendance. In the Chinese group 
we were forced to rely upon the medical 
histories given by the informants, their de- 
scriptions of the symptomatic manifestations 
of their illnesses, and the results of physical 
examinations and diagnostic tests, in order 
to obtain our information about their health. 
Information obtained in this manner from 
the American informants, when compared 
with that obtained independently from their 
records, was found to be reliable, and it is 
our belief that we have a reliable estimate of 
the health of our Chinese informants. 

In the 2 American groups the following 
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TABLE 1 
CHARACTERISTICS OF THE THREE GROUPS 
Group I Group II Group III 
1. Total number studied...... 1297 1527 100 
2. Number studied intensively .336 279 100 
Bi ARG: : aoe wedaleatek Molen va 17-50 17-55 19-72 
A SOK in ciao bed accuse es Women Men Men and women 
5. Cultural background ...... 2nd Generation Irish Mixed indigenous Chinese 
and Italian American American 
6. Socio-economic background. Upper-lower class Lower-middle class Upper class 
7. Education .........ccceces Grammar school High school College 
8. Occupation .............2.. Unskilled white-collar § Skilled workmen Graduate students pro- 


shee Metropolitan New 
York 


9. Lifetime environment 


10. Sanitation of general sur- 


FOUNGINGS : s6csctiew savey aiernaaie Generally high 
11. Exposure to pathogens and 

(AUN 44 cid eee Peete Low 
12. Physical deprivations, pres- 

sures and dislocations ...... Few 
13. Social dislocations and situ- 

ations of uncertainty ...... Few 


investigative procedure was used: the initial 
group was made up of all people employed 
in the same type of work in a division of a 
corporation in a large city—approximately 
1,800 men in one case and approximately 
1,700 women in the other. From these initial 
groups there were excluded all those for 
whom complete records were not available, 
leaving 1,527 men and 1,297 women. These 
larger groups were used for statistical stud- 
ies of the distribution sickness disability and 
the occurrence of various illnesses among 
their members, over a number of years. 
There were many women and men who 
had been observed continuously for 20 years 
or more. All of these women (336) and one- 
third of the men (279) were studied inten- 
sively, using statistical methods. When the 
distribution of illness over a 20-year period 
in these 2 smaller groups had been obtained, 
the 20 in each group who had been disabled 
for the greatest number of days, and the 20 
disabled for the smallest number of days, 
were identified. The records of these 40, and 
those of many others selected at random 
from the middle range of each group, were 
examined carefully to ascertain the nature of 
the illness episodes which had been experi- 
enced. The informants, themselves, were in- 
terviewed by an investigator who obtained 
from them a complete medical history, and 
carried out a physical and psychiatric ex- 


fessional men 


Metropolitan New Various parts of China 
York (Later United 
States) 
Generally high Generally very low 
Moderate High 
Few Many 
Few Many 


amination, as well as additional diagnostic 
procedures if any were necessary in order to 
complete his understanding of the case. At 
the same time, a life history was obtained 
covering the pertinent aspects of the early 
development and later life experiences of the 
informant. 

A somewhat different procedure was used 
with the Chinese. All members of this group 
of 100, selected at random from a larger 
group of approximately 5,000 Chinese gradu- 
ate students and professional men, were 
studied intensively for a total of 16 hours. 
Four hours of this were spent with an in- 
ternist, 4 hours with a psychiatrist, 4 hours 
with a cultural anthropologist and sociologist, 
and 4 hours with a clinical psychologist, who 
administered a battery of tests including the 
Wechsler-Bellevue Intelligence Scale, Form 
I, the Rorschach Test, the Lowenfeld 
Mosaic, a Projective Questionnaire, the 
Sacks Sentence Completions, the Thurstone 
Temperament Scale, and Human Figure 
Drawings. The TAT was given to about 30 
of the informants also. 

Sickness disability was not distributed at 
random among the members of any of these 
groups. In each group there were many 
members who had more illness, and many 
who had less illness, than would be expected 
if chance alone were the determining factor. 
In the group of American men, upon whom 
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the statistical studies are most complete, the 
distribution of sickness episodes closely ap- 
proximates the negative binomial distribu- 
tion—a distribution which is based upon the 
assumption that some factor in addition to 
chance determines the occurrence of such 
episodes. In this group, approximately 10 
percent of the men show a statistical “risk” 
of becoming ill which is at least twice as 
great as the average “risk” for the group, 
and another 10 percent show a correspond- 
ingly smaller “risk” (Fig. 1). The general 
effect of this skewed distribution of illness is 
that approximately one-fourth of the indi- 
viduals experienced more than half of all the 
illnesses and upwards of 75 percent of the 
total days disability. 

Our general inference from this finding is 
that, in all of these groups, some factor other 
than chance determines the occurrence of 
sickness in the individual members. Since this 
appears to be a consistent finding, we suspect 
that the same phenomenon occurs in the pop- 
ulation at large. 

An investigation of the nature of the ill- 
nesses experienced by the various members 
of each group revealed that in all 3 groups, 
those who had the greatest amount of sick- 
ness disability had experienced a wide variety 
of illnesses of various types, and various eti- 
ologies, involving a number of body systems. 
While one or two recurrent or chronic ill- 
nesses might predominate in the sickness pat- 
tern of an individual, it was a universal find- 
ing that those who had a great many epi- 
sodes of illness, and a great many days of 
total disability, experienced illnesses involv- 


; . AMERICAN MEN 


DISTRIBUTION OF INFORMANTS 
BY 


EPISODES OF ILLNESS 
4 . TWENTY YEARS OF OBSERVATION 


STUDIES IN HUMAN ECOLOGY 


[ Sept. 


ing a number of body systems. This is illus- 
trated in Fig. 2, from the study of the 
American men, in which the number of ill- 
nesses experienced by each informant is 
plotted against the number of body systems 
involved. As the amount of illness experi- 
enced by each informant increases, the num- 
ber of involved body systems increases. 

There appears to be a similar relationship 
between bodily illnesses and disturbances of 
mood, thought, and behavior. Figure 3, 
taken from the study of the Chinese, illus- 
trates this. Those having the greater num- 
ber of bodily illnesses, regardless of their 
nature or etiology, in general, experience a 
greater number of disturbances of mood, 
thought, and behavior. 

Between major and minor illnesses, the 
same type of relationship appears to hold. In 
each group, those experiencing the greater 
number of minor illnesses in general experi- 
ence the greater number of major illnesses. 
Usually it was found that major illnesses in- 
volved the same body systems most fre- 
quently involved in minor illnesses. For ex- 
ample, individuals having a great many colds 
appear to be more likely to have an episode 
of pneumonia, and those having many minor 
disturbances of mood, thought, or behavior 
appear to be more likely to have major dis- 
abling illnesses in this category. But major 
illnesses may appear in other body systems 
also; the general relationship is shown in 
Fig. 4 which is taken from the study of the 
American men. 

An example of the illnesses experienced by 
a frequently ill informant is shown in Table 
2. This American working woman was 
selected for intensive study because she 
had had 1,041 days of sickness disability over 
a period of 35 years. 

Our general inferences from the foregoing 
findings are that humans, when they move 
from a state of “health” into a state of “sick- 
ness” are likely to manifest disturbances of 
function and pathological processes involving 
a number of body systems. If illness per- 
sists long enough, it is likely to be manifested 
by disturbances in a majority of body sys- 
tems, as well as by disturbances of mood, 
thought, and behavior. We infer that what- 
ever factors are responsible for this operate 
upon man as a whole and influence illnesses 
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TABLE 2 
AN “ILL” AMERICAN WoRKING WoMAN: ILLNESSES EXPERIENCED From AGE 16 TO AGE 51 
al Episodes of 
**Body system’’ Syndrome isability 
1. Respiratory system ............ AMNMONLD "5 Soe haku ie See we eo aw oaRGNE aoe WE So ee este aie a es 
PORIMSUE 162 pedun ca utitcauusleneend cnaweeee sede aee aaee uweeS 
Minor upper respiratory infections ..............6. (Approx.) 44 
Severe cOnsillitis: i6y-coses ua ecciaeeu sae ream Mew sane s 
2. Gastrointestinal system ......... Cholecystitis and cholelithtasis ......... cc cece weeceeeeeeeeees 
Diaphragmatic hernia .....c ccc cece ccc ccc eeccceesccccsceenes 
Duodenal diverticulum ............. cee cece cece cece cee eceeee 
Postoperative biliary symptoms ............ccceccccccccceeee 
Mucous: Colitis .-2.25s.cctend wana cd wo ete vende see tee anes asiees 
Infectious gastroenteritis ........ ccc ec cc eee cece rece ces cecece 
(Chronic, nondisabling constipation, low abdominal pain, 
“gas,” and nausea, present for many years) ..........eeee006 
3. Cardiovascular system .......... Essential hypertension ......ccccceccccccccccccccevcecsecees 
4. Genital system ................-Myomata of uterus... . ccc ccc ccc ccc ccc ccc cecenes Saibeeaeg oat 
Dysmenorrhea. (Chronic)? ox écscsss cies ees scveeeseetecvecee’s 
Postmenopausal flushes, severe ...........cceeccceeccccccece 
5. Urinary system .........000000% EP VELOME PAIS S 5 doers wrarelevia- ecto Sie ta eee pselek ae pate eas 
CYSHES: 525 sess sporiteg nad waesa eae ease ce aleeneits bt ates ai see eran 
6; (BlOGd: austin choses dae oon sce F LYPOCHPONIIG ANNA: 10050 5o 3d Hcen acts aoe aes dabedaeaeeecws 
7. Musculoskeletal system .......... LOW 2UaCk:- Dai 4052. Canepa b tases cee hewed de eauunats 
COSTEOATINTINIS.- Section $644 Sou od li ware oe ead eee eae wees 
S. Head. gocccneusawnccasniousdes vee Vascular headaches . « ss2 doce s4 Siwda ceneae en td dersdeuwsaeus 
(Nondisabling headaches occurred about once a month).... 
OQ) ars mist Wcaeuy lessees reer, Leu OUEIS IMOUIA ccS4 dus cunt an sata cotaverad Heen react saaweeuan 
Méniecre’s syndrome ........... cee cece cccecccecccccceeccees 
1Oe Ly¢S: 0G etn taey eke Minatita Gree COnmjUNCHIVICIS costs tawrs tte aarme cane bacteria datedemauies tiade aces 
Ti Teeth j.cort eck eeeedeh eae: ce DCN tal MCATICS sree seach wd bea Rie ash oak oasis eet sacs 
(Total, extfactiOns)} i405 sete sive bec es eas eee ete aees 
12. Sk ecreesaosesacees obacwcuee CU CUCAIIA: “watawes eT eT eee eer ee Co ee ro ree 
CelUlihs chccceseaeseuieeseeaee eseuas pia ten Geyloe aan 
19: Breast ~ 5c sa2hde cacuesuuies oie as PADLOWME | e Saspra we ern de nd he Oise wha Caiera ww ale ws eone sratans 
14. Metabolic... csc eds ssveseueseec. Obesity as al ia ci ee daw dy oe aa ORG eea te oe canes ae be 
15. Mood, thought, behavior ........ Moderately severe depressions ...... errr sia cea bece seiner 
Anxiety-tension states ........ cece ccc cc ccc cee ccc seccccacces 
(Symptoms of anxiety, tension, depression chronically 
PFESENt) >. ccc svoncawes emda vaae nt eeas waste tenateues 
ACOOENIS: cirri pt nd Yaak dees sCONTUSIONS- swceedaweieatscetsaes aed uess hing Wee Wace Germmes 
TACEPAUONS ~. cae eas Oslin tag aa nc Acatniays Po eee Rae oe eRe sla wees 
S PFAaiS = s5.4 ag eec sad bores nooo nga Se wonniee awe ese eusae 
Operations 2... .. ccc cece ccceenes Paice T i SCHOLECYSICCIOMY® 2i5.c5 Kae cases CROWES om eae Ode RES ‘ 
2. Hysterectomy and oophorectomy ........cccecccccecccsces 
3. Excision of fibroma of breast ............ ccc ccc ccccccees 
4. Total dental extractions ............ cc cece ce ce ccccecncces 
Summary 
Total days: disabled) a4 2iaeeed Shae ba See SAeG ieee tw i otha oe eee SSeS ee eas 1041 
Disabling episodes of illness ....... paiciaiiateed earns Sawtelle wack tauren eee teen Geese: ° OS 
“Major tneSSe$: 6.2 46 4o.c eae te ieee eee ed i eeeeas iacaried eveice ce eral asasie eaters ieineve/atare asad 9 
Disabling disturbances of mood, thought, and behavior .........-..ce.seeeecesceecs 8 
“Body systems” involved ......... eee ete Eee eer re Cre ere mee. 15 
ACCIGONtS: soice feeons lb wede abe see hae by enene as casa eT ee eer 12 


Operations: 62d. anak ivew es caaeeseaanes Sangean Me Oh reese es eee cues aaa es 4 
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AMERICAN MEN 
NUMBER OF BODY SYSTEMS INVOLVED vs. TOTAL ILLNESSES 
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AMERICAN -MEN 
MAJOR vs. MINOR ILLNESSES 
MAJOR 
ILLNESSES rae . 
e 8 
40 50 60 70 80 90 100 110 (20 130 140 (50 


MINOR ILLNESSES 


Fic. 4 


regardless of their nature or etiology. They 
evidently influence irreversible pathological 
processes as well as reversible disturbances 
of function, and diseases which are potenti- 
ally fatal as well as those which are usually 
transient and relatively harmless. They in- 
fluence the occurrence of disturbances of 
mood, thought, and behavior and the occur- 
rence of bodily illnesses in a roughly parallel 
manner. The relation between these two 
categories of illness thus appears to be one of 
general parallelism. As a group, those who 
have more of one are likely to have more of 
the other. 

When the distribution of illness in the 


lives of our informants was studied, it was 
‘found that sickness episodes frequently ap- 


peared in clusters; usually they were not 
distributed at random throughout a lifetime. 
Typically, an informant would have periods 
of relatively good health, alternating with 
several years during which he would have a 
number of illnesses of a variety of etiologies 
and involving several body systems, running 
consecutively or concurrently. This is a com- 
mon phenomenon in all 3 groups, and it ap- 


pears to be uniformly distributed in each. It 
occurs among those who have small and in- 
termediate amounts of illness as well as 
among those who have many illnesses. Some 
illnesses and accidents do, of course, appear 
as isolated phenomena; but most illnesses 
seem to occur in clusters. An example of 
this is shown in Fig. 5 taken from the study 
of the Chinese, 

From this phenomenon of “clustering,” we 
infer that whatever factors are operating to 
affect the general susceptibility of our in- 
formants to illness do not exert a constant 
influence at all times. Their effect is greater 
at some times, and less at others. There is no 
predictable period of life when such clusters 
appear, and they have no consistent duration 
or magnitude. From this we infer that these 
factors probably arise out of some changing 
and unpredictable relationship between each 
individual and his environment. 

By correlating events and situations in the 
life histories of our informants with the oc- 
currence of clusters of illness, we have at- 
tempted to ascertain what consistent features 
of the individual’s relationship to his envi- 
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CHINESE GROUP 


DISTRIBUTION OF ILLNESSES BY AGE 
AT TIME OF OCCURRENCE IN 
FIVE INFORMANTS 


ronment might be associated with fluctuations 
in his general health. So far as we have been 
able to determine, physical hardship, geo- 
graphic and climatic change, and changing 
exposures to toxic or infectious agents, are 
not the significant variables: Only occasion- 
ally does it appear that the development of 
an isolated illness, or a cluster of illnesses, is 
simply the result of some fortuitous encoun- 
ter with bacteria, trauma, or other influences 
arising from the physical environment. 
Genetic inheritance and constitutional en- 
dowment undoubtedly play a role in general 
susceptibility to illness, and probably have 
an important influence upon the total sick- 
ness experienced by an individual throughout 
his life. But the data in general suggest that, 
as compared to the effects of the life situa- 
tion, these factors are relatively unimportant 
in determining the distribution of illness in 
any of the groups. In any case, it is difficult 
to invoke them as an explanation of the clus- 
tering of illness at special times in the lives 
of individual informants. 

We find that clusters of illness usually are 
associated with periods when an individual is 
attempting to adapt to a difficult life situa- 
tion (Figs, 6 and 7). That is to say, such 
clusters commonly occur during periods of 
demonstrable conflict with parents, siblings, 
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or spouse, threat to social position, loss of 
significant supports, or excessive demands 
created by the sickness or aggressive be- 
havior of other members of the family, em- 
ployers, associates, and so on. Such observ- 
able difficulties in the relationship to the 
social environment are usually directly stated 
by the informants to be difficult or unpleas- 
ant, with a detailed description of why they 
are difficult and with appropriate feelings. 
From such data alone it is possible to say 
that, in each of these informant groups, the 
relationship of the informants to their social 
environment has an important influence upon 
the occurrence of clusters of illness, and that 
it is much more consistently related to this 
than any other factors which have been con- 
sidered. But the correlation between clusters 
of illness and such “objective” evidences of 
difficult life situations is by no means com- 
plete. There are a great many instances of 
informants existing in what are objectively 
“difficult life situations,” with no observable 
evidence of illness; and, conversely, there 
are many other instances in which clusters of 
illness appeared in the lives of informants at 
times when they were existing in what ob- 
jectively appear to be benign life situations. 

It is axiomatic that man does not react to 
his environment as it is “objectively” per- 
ceived by other people; rather he reacts to 
it, as he, himself, perceives it in terms of his 
own needs and aspirations (using “perceive” 
to include both conscious and unconscious 
processes). There is no way to ascertain how 
a man perceives his life situation without 
using his own subjective impressions, or the 
inferences of an observer, or both. Informa- 
tion obtained in this manner is always biased 
by the attitudes of the informant, and is very 
likely to be biased by those of the observer. 
Such information, therefore, does not lend 
itself to being counted or quantified in a 
mathematical fashion. On the other hand, 
the observer can validly state his inferences 
and present the original case material upon 
which these inferences are based. It has been 
the general inference of all of the observers 
who have participated in these studies that 
the great majority of the clusters of illness 
which have occurred in the lives of our in- 
formants have occurred during life situa- 
tions which the informant, himself, perceived 
as stressful, even though this situation might 
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appear benign to an “objective” observer ; 
conversely, when “objectively” difficult life 
situations are not associated with illness the 
informants usually did not perceive these life 
situations as difficult, even though the ob- 
server might expect them to do so. This was 
a consistent observation among the inform- 
ants in all of the groups, regardless of their 
general state of health. 


CONCLUSION 


Our inferences from our studies are these: 
man’s relation to his social environment as 
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perceived by him has a profound effect upon 
his general health. It influences the develop- 
ment and progression of all forms of illness, 
regardless of their nature, and regardless of 
the influence of other etiological factors. Its 
effect often far outweighs the influence of 
changes in the physical environment and the 
effects of random exposure to pathogenic or 
noxious agents. As a group, those who are 
experiencing difficulty in adapting to their 
social environment have a disproportionate 
amount of all of the illness which occurs 
among the adult population. 


